HE investigations carried on in recent years in our laboratory have been concerned with the molecular structure and biological activity of ribonucleic acids. The modifications discovered in transfer RNA, especially the increase of methylated nucleosides during the processes of differentiation and carcinogenesis, are also of great importance in spontaneous neoplasms, and may help us to understand the biological and metabolic processes of brain tumors in human beings. Our studies are mainly concerned with methylation of transfer and ribosomal ribonucleic acids as well as with methylase activity in human gliomas.
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Some differences in transfer RNA from various types of gliomas are demonstrable in the infrared (IR) spectrum. Differences in the relative intensity of the 1685 cm -1 band, which is related to the frequency in the base pairings, are connected with the specific type of tumor. The optical density at 1685 cm -1 is high and deuterated transfer RNA's from malignant glioma and low in the transfer RNA from medulloblastoma; transfer RNA from Type I astrocytoma and oligodendroglioma shows an optical density similar to that of transfer RNA from normal nervous tissue. The relation of this phenomenon to base pairings is demonstrated by its reversible dependence on temperature. It is confirmed by the correspondence of the curves of the hyperchromic effect in the ultraviolet (UV) spectrum and the ratios of the optical densities at 1685 cm -1 to 1645 cm -1 versus temperature. Moreover, the band at 1685 cm -1 depends on the presence of mercury bichloride ions; in the equimolar solutions with transfer RNA from glioblastoma the bands disappear completely. This phenomenon demonstrates that the specific base pairing can be modified by the interaction of ionized compounds with transfer RNA.
Structural changes of tumoral transfer RNA are easily confirmed by analysis of the content of total methylated nucleosides in each type of investigated gliomas. Transfer RNA of malignant gliomas presents a higher content of methylated nucleosides when compared with transfer RNA of normal brain. An increase of methylated nucleosides is proportional to the degree of malignancy. Nucleoside composition of tumoral transfer RNA is markedly different in the various tumors, mainly according to the rate of methylation of bases and riboses.
The content of methylated nucleosides in ribosomal RNA is not so strikingly different. In fractions 18 S and 28 S the total amount of methylated nucleosides in tumoral ribosomal RNA is higher than in normal brain. Fraction 18 S is always more methylated than fraction 28 S. Modifications of the primary structure or ribosomal RNA correspond to changes in the ribosome pattern, mainly expressed in monosomes. Fraction 110 S, which can be considered as the dimeric form of the elementary monomer fraction, is particularly evident in malignant gliomas.
It is important to note that an increase of the rate of methylation in tumoral transfer RNA does not affect all the nucleosides to the same extent. This phenomenon strongly supports the hypothesis that the base specific methylation is different in the different tumors. According to the increased content of methylated nucleosides, an increased t-RNA methylase activity can be demonstrated in all types of tumor when compared with normal brain tissue. This phenomenon is observed both in kinetic phase and at saturation level.
Studies by other authors have demonstrated that the methylases from normal tissues are strictly specific for species and organs. We feel that the shift in the base specificity demonstrated by the molar rate of methylated nucleosides suggests the existence of an analogous shift in tissue specificity of tumoral t-RNA methylases. Several experiments can demonstrate this assumption. Bacterial transfer RNA methylated at saturation level by the methylase of normal brain and of brain tumors can be further methylated by the methylases of the same and of other types of tumors. It is clear that the so-called "saturation level of methylation" is only valid for an individual tumor, but it is not necessarily the same for another tumor of the same or different type. Additional direct evidence of this fact is provided by finding that the overmethylated polynucleotides can be further methylated by different tumor methylases. The rate of methylation is independent of the degree of methylation of transfer RNA. Furthermore, tumoral transfer RNA can be again methylated by the enzyme of another tumor of the same histological type. Experiments of double methylation of tumor transfer RNA to the saturation level also reveal this phenomenon.
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Conclusions
Our findings indicate that: 1. Transfer RNA in brain tumors shows an increased degree of methylation. 2. The pattern of base specific methylation is different in the various brain tumors. 3. Tumors do not present tissue-specific methylase activity. The equilibrium of methylase and transfer RNA is typical only for an individual tumor and under determined conditions. 4. The studies of other investigators 2 as well as our own 1,3 show that the degree and pattern of methylation strongly influence and change the molecular structure of transfer RNA and other polynucleotides. Dynamic phases of specific methylation and demethylation may be observed in the course of oncogenesis. The overmethylation of t-RNA of tumors can be considered as the result of nonspecific methylation, possibly with a continuously varying equilibrium. The modification induced by nonspecific methylation into the basic structures of the living cell could be related to the fundamental processes of oncogenesis.
